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§ Title of Invention: Machine for Processing Foil 
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§ 



PRELIMINARY AMENDMENT 

BoxPCT 

ATTM: National Stage 

Commissioner of Patents and Trademarks 

Washington, D.C. 20231 

Dear Sirs: 

Together with PCT National Stage filing documents, Applicant requests that 
the preliminary amendment set forth below be entered: 

In the claims: 



1 . (amended) A slieet-processing machine ( 1 ) having at least one chahi 
conveyor (13; 47; 112) which has chain gripper systems with grippers (16; 49; 1 13) 
for transporting sheets (2; 82; 83), wherein arranged on the chain conveyor (13; 47; 
1 12) is at least one cross-cutting device (21; 57; 120; 130) which interacts with said 



I 
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chain conveyor and [is designed for cutting] ciite transversely to the transporting 
direction the moving sheets (2; 82; 83) and/or the longitudinal strips of the sheets 
formed beforehand by tlie sheets being cut longitudinally. 

3 . (amended) The sheet-processing machine as claimed m claim 2, wliei-cin 
the cutting blade (26; 122) and mating blade (24; 123)[, in relation to the axis of 
rotation of the cutting cylinder (22; 121)] are arranged in a slightly oblique position m_ 
relation to the axis of rotation of the cutting cylinder (22; 121) and have a twist. 

8. (amended) The sheet-processing machine as claimed in one of claims 1 
to [7] 3, wherein it [is designed for trimming] trims at least one transverse edge of the 
sheets. 

10. (amended) The sheet-processing machine as claimed in claim 8 [or 9], 
wherein a longitudinal-cutting device (38) is installed upstream of the second cross- 
cutting device (57). 

1 1 .(amended) The ■ sheet-processing maclune as claimed in one of 
claims 1 to [8] 3, wherein it is designed for cutting banknote sheets, which have 
banknote prints (WD) airanged in matrix form hi longitudinal rows and transverse 
rowS: into individual banknotes and, for this purpose, has a longitudinal-cutting device 
(106) for cutting the sheets into longitudinal strips (L), in accordance with the 
longitudinal rows, and for simultaneously trimming the two longitudinal sheet edges, a 
chain conveyor (112), which is arranged downstream of said longitudinal-cutting 
device and has grippers (113) which draw the longitudmal strips, and cross-cutting 
devices (120) which are spaced apart one behind the other along said chain conveyor 
(U2), of which the number is equal to the number of transverse rows of a sheet minus 
one and which simultaneous!)! cut off from the continuously moving longitudi-nal 



strips the banknotes belonging to an original transverse row, banknotes of successive 
transverse rows being cut one alter the other at discrete points in time, and wherein, 
furthermore, each cross-cutting unit (120) is assigned a transporting arrangement 
which transports away the cut banknotes. 

I 

14. (amended) The sheet-processing machine as claimed in [one of clauxis] 
claim 1 ] [to 13] or 12 , •wherein arranged do^vnstream of each of tlie abovementioned 
transporting arrangements, which transport away the individual banknotes^ is at least 
one separating arrangement (124)5 which separates the satisfactory banknotes (W) 
from misprints (W^). 

16/ The sheet-processing machine as claimed in claim 4, wherein it trims at. 
least one transverse edge of the sheets. 

17. "rhe sheet-processing machine as claimed in claim 5, wherein it trims at 
least one transverse edge of the sheets, 

18. The sheet-processing machine as claimed in claim 6, wherein it trims at 
least one transverse edge of the sheets. 

19. The sheet-processing machine as claimed in claim 6, wherein it trims at 
least one transverse edge of the sheets. 



20. The sheet-processing machine as claimed in claim 9. wherein a 



longitudinal^cuttingr device (3 8): is installed upstream of the second cross-cutting 



device (57). 



! 

i 
i 

21. The sheet-processiiig machine as clai med in claim 4, wherein it is 
desi gned for cutting banknote sheets, which ha ve banknote prints (WD) arranged in 
matrix foilB in longitudinal rows and transverse rows, into individual banknotes and, 
for this piTTpose. has a longitadmal-cutting device (106) for cutting the sheets into 
longitudinal strips CL\ in accordance wit h the longitudinal rows, and for 
simultaneously trimming t he two longitudinal sheet edges, a chain conveyor (112), 
which is arranged downstream of said lonaitudinal-cutting devic e and has griopers 
(US') which draw the lo n giUidinal strips, and cross-cutting dev ices (12Q) which are 
spaced apart one behind the other along said chain c onveyor (1 12). of which the 
number is equal to tlie number of transverse rows of a sheet minus one and which 
simultaneously cut off from the continuously moving longimdinal strip s the banknotes 
belonging to an original transverse row, baiiknotes of successive transverse rows being 
cut one after the other at discrete points in time, and wherein, ftirthennore. each cross- 

"""" ♦ 

cutting unit (120) is assigned a transporting arrangement which transports away the 
cut banknotes. 

22- The sheet-processing machine as claimed in claim 5, wherein it is 
designed for cutting banknote sheets, which have banJmote prints (WD) arranged in 
matrix form in longitudinal rows and transverse rows, into individual banknotes and, 
for this purpose, has a longitudinal-cutting device (106) for cutting the sheets into 
longitudinal strips (L), in accordance with the longitudinal rows, and for 
simultaneously trimming the two longitudinal sheet edges, a chain conveyor (112), 
which is arranged downstream of said longitudinal-cutting device and has grippers 
(113) which draw the longitudinal strips, and cross-cutting devices (120) wliioh are 
spaced apart one behind the other along said chain conveyor (112), of which the 
niirober is equal to the number of transverse rows of a sheet minus one and which 
simaltaneously cut off from the continuouslv movhig longimdinal strips the banknotes 
belonging to an original transverse row, banknotes of successive transverse rows being 



I 

cut one after the other at discrete 'points in tiipe, and wherein, furthermore, each cross- 
cutting unit (120) is assigned a iransporting arrangement which transports away the 

i 

cut banknotes. 

23, The sheet-processjjng machine as claiined in claim 6, whctcin it is 
desi&ned for cutting banknote sheets, which have banknote prints (WD) arranged in 
matrix form in longitudinal rows and transverse rows, into individual banknotes and, 
for this purpose, has a longitudinal-cuttmg device 006) for cutting the sheets into 
longitudinal strips (L). in accordance with the longitudinal rows, and for 
simultaneously trimming flie two longitudinal sheet edges, a chain conveyor (112), 
which is arranged downstream of said Icnaitudinal-cuttina device and has grippers 
(113) which draw the longitudinal strips, and cross-cutting devices CI20) which arg 
spaced apart one behind the other alon^ said chain conveyor (112), of which the 
number is equal to the number' of transverse rows of a sheet minus one and which 
simultaneously cut off from the continuously moving longifadinal strips the banknotes 
be1on.fi;ing to an original transverse row, banknotes of successive transverse rows being 
cut one after the otlier at discrete points in time, and wherein, furthermore, each cross- 
cutting unit (120) is assigned a transporting arrangement which transports away the 
cut banknotes, 

24. The sheet-'processlng macliine as claimed in claim 7, wherein it is 
designed for cutting banknote sheets, which have banknote prints (WD^ arranged in 
matrix form in longitudinal rows and transverse rows, into individual banknotes and, 
for this purpose, has a longitudinal^cutting device (106) for cutting the sheets into 
longitudmal strips (L), in accordance with the longitudinal rows, and for 
simultaneously trimmi ng the two longitudinal sheet edges, a chain conveyor (112), 
which 1$ arranged downstream of said longitudinal-cutting device and has grippets 
(113) which draw the longitudmal strips, and cross-cutting devices (120) which are 
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spaced aijart one behind the other along said chain conveyor (112), of which the 
number is equal to the number of transverse rows of a sheet minus one and which 
simultaneously cut off from the continuously moving longitudinal strips the banknotes 
belonging to an original transverse row, banknotes of successive transverse rows being 
cut one after the other at discrete points in time, and wherein, fijrthermore, each cross- 
cutting unit (120) is assigned a transporting arrangement which transports away the 
cut banknotes. 

25. The sheet-processing machine as claimed in claim 8, wherein it is 
designed for cutting banknote sheets, which have banknote prints (WD) arranged in 
matrix form in longitudinal rows and transverse rows, into individual banioiotes and, 
for this purpose, has a lonidtudinal-cutting device (106) for cutting the sheets into 
longitudinal strips fL). in accordance with the longitudinal rows, and for 
simultaneously trimmmg the two longitudinal sheet edges, a chain conveyor (112\ 
which is arranged downstream of said longitudinal-cutting device and has grippcrs 
fll3> which draw the longitudinal strips, and cross-cutting devices (\20) which are 
spaced apart one behind the other along said chain conveyor (112), of which the 
number is equal to the number of transverse rows of a sheet minus one and which 
simultaneously cut off from the continuously moving longitudinal strips the banknotes 
belongmg to an original transverse row, banknotes of successive transverse rows being 
cut one after the other at discrete points in time, and wherein, furthermore, each cross- 
cutting unit (120) is assigned a transporting arrangement which transports away the 
cut banhiotes. 

26. The sheet-processaig machine as claimed in claim 13. wherein arranged 
downstream of each of the ' abovementioned transporting arrangements, which 
transport away the individual banknotes, is at least one separating arrangement (124), 
which separates the satisfactory! banknotes (W) from misprints (W). 
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Replacement sheets are enclosed here*with> numbered to correspond to the 
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1 . A sheet-processing machine (1) havrng at least one chain conveyor (13; 
47; 1 12) whicil has chain gripper systems with grippers (16; 49: 1 13) for transporting 
sheets (2; 82; 83), wherein arranged on the chain conveyor (13; 47; 1 12) is at least one 
cross-cutting device (21; 57; 120; 130) which internets with said chain conveyor and 
cuts transvei^ely to the transporting direction the moving sheets (2; 82; 83) and/br the 
longitudinal strips of the sheets formed beforehand by the sheets being cut 
longitudinally. 

2. The sheet-processing machine as claimed in claim 1, wherein the cross- 
cutting device (21; 57, 120, 130)^ has a rotating cutting cylinder (22, 121) with at least 
one cutting blade (26; 122) which interacts with a fixed mating blade (24; 123). 

3 . ITie sheet-processing machine as claimed in claim 2, wherem the cutting 
blade (26; 122) and mating blade (24; 123) are airaaged m a shghtly oblique position 
in relation to the axis of rotatioii;of the cutting cylinder (22; 121) and have a twist. 

4. The sheet-processing machine as claimed m one of claims 1 to 3, 
wherein the cross-cutting devices (21; 57; 120; 130) has a rotating cutting cylinder (22; 
121), wherein the cutting cylinder can be phase-adjusted in relation to the chain 
conveyor (13; 47: 1 12), and wherein a dedicated, position-controlled electric motor is 
preferably arranged as the drive^of the cutting cylinder. 

5. The sheet-processing machine as claimed in claim 1, wherein a suctioa 
box (35; 61) is arranged immediately downstream of the cross-cutting device (21 ; 57), 
as seen in the transporting direction (T). 



6. The sheet-processing machine as claimed in claim 1 , wherein an 



! 



inspection device (4; 6) is arranged do-wnstream of the cross-cutting device (21; 57). 



7. The sheet-processing machine as claimed in claims 5 and 6, wherein the 
suction box (35; 61) is assigned t0 the inspection device (4; 6). 

8. The sheet-processing machine as claimed in one of claims 1 to 3, 

i 

wherein it trims at least one transverse edge of the sheets. 



9. The sheet-processing machine as claimed in claim 8, wlaerein it has a 
first cross-cutting device (21) for trimniing the trailing transverse edge, a sheet-tumiag 
device (28) and a second, downstream cross-cutting device (57) for trimming the other 
transverse edge. ' 

1 0. The sheet-processing machine as claimed in claim 8, wherein a 



longitudinal-cutting device (38) is installed upstream of the second cross-cutting 

device (57). 

i 

11. The sheet-processing machine as claimed in one of claims 1 to 3, 
wherein it is designed for cutting banknote sheets, which have banknote prints (WD) 
arranged in matrix form in longitudinal rows and transverse rows, into individual 
banknotes and, for this purpose,' has a longitudinal-cutting device (106) for cutting tlie 
sheets into longitudinal strips (L), in accordance with the longitudinal rows, and for 
simultaneously trimming the two longitudinal sheet edges, a chain conveyor (1 12), 
which is arranged downstream' of said longitudinal-cutting device and has grippers 
(113) which draw flie longitudinal strips, and cross-cutting devices (120) which are 
spaced apart one behind the other along said chain conveyor (112), of which the 



number is equal to the number of transverse rows of a sheet minus one and which 




simultaneously cut off from the continuously moving longitudinal strips the banknotes 
belonging to an original transverse row, banknotes of successive transverse rows being 
cut one after the other at discrete points in time, and wherein, furthermore, each cross- 
cutting unit (120) h assigned a transporting arrangement which transports away the 
cut banknotes. ' 

12, The sheet-processing machine as claimed in claim 1 1, wherein 
the transporting arrangement, which transports away the cut banknotes^ is formed by 
the cutting cylinder (121) of each cross-cutting device, said cutting cylinder preferably 

being designed as a controllable suction cylinder. 

i 

! 
f 
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13 , The sheet-processing machine as claimed in claim 1 1, wherein 
the transporting arrangement, wiiich transports away the cut banknotes^ is a 
transporting means, preferably a,traasporting belt^ wliich is moved transversely to the 
transporting direction of the longimdinal strips. 

14, The sheet-processibg machine as claimed in claim 1 1 or 12, wherein 
arranged downstream of each ofithe abovementioned transporting arrangements, 
which transport away the individiiai baninotes, is at least one separating arrangement 
(124), which separates the satisfactory banknotes (W) &om misprints (W), 

15, The sheet-processing machine as claimed in claim 14, wherem 
set-down locations (125, 126) for collecting all tlie satisfactory banknotes (W) and all 
the misprints (W) are arranged downstream of the abovementioned separating 
arrangement, 

16, The sheet-processing machine as claimed in claim 4, wherein it trims at 
least one transverse edge of theisheets. 
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17. The sheet-processin,g machine as claimed in claim 5, wherein it trims at 
least one transverse edge of tiie sheets, 

i 

1 8 . The sheet-processing machine as claimed in claim 6, wherein it trims at 
least one transverse edge of the sheets. 

19. The sheet-processing machine as claimed in claim 6^ wherein it trims at 
least one transverse edge of the sheets. 

20. The sheet^processiiig machine as claimed in claim 9, wherein a 

longitudinal-cutting device (38) is installed upstream of the second cross-curting 

1 

device (57). j 

2 1 . Tlae sheet-processing machuie as claimed in claim 4, wherein it is 
designed for cutting banknote sheets, which have banknote prints (WD) arranged in 
matrix form in longitudinal row^ and transverse rows, into individual banknotes and, 
for this puipose, has a longitudinal-cutting device (106) for cutting the sheets into 
longitudinal strips (L), in accordance with the longitudinal rows^ and for 
simultaneously triniming the two longitudinal sheet edges^ a chain conveyor {U2), 
which is arranged downstream of said longitudinal-cutting device and has grippers 
(113) which draw the longitudinal strips, and cross-cutting devices (120) which axe 
spaced apart one beliind the other along said chain conveyor (112), of which the 
number is equal to the number of transverse rows of a sheet minus one and which 
simultaneously cut off from the continuously moving longitudinal strips the banknotes 
belonging to an original transverse row, banknotes of successive transverse rows being 
cut one after the other at discrete points in time, and wherein, furthermore^ each cross- 
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cutting unit (120) is assigned a transporting arrangement wliich transports away the 
cut banknotes. 



22* The sheet-processing machine as claimed in claim 5^ wherein it is 

designed for cutting banknote sheets, which have banlcnote prints (WD) arranged in 
matrix form in longitudinal row^ and transverse r(|ws, into individual banknotes andj 
for this purpose, has a longitudinal-cutting devicb (106) for cutting the sheets into 
longitudinal strips (L), in accordance with the longitudinal rows, and for 
simultaneously trimming the two longitudinal sliifcet edges, a chain conveyor (112), 
which is arrcinged downstream of said longitudiiial-ctrtting device and has grippers 
(113) which draw the longitudinal strips^ and cress-cutting devices (120) which £are 
spaced apart one behind the other along said chain conveyor (1 12), of which the 
number is equal to the number jof tratisverse ro^^^s of a sheet minus one and which 
simultaneously cut off from the continuously moving longitudinal strips the banknotes 
belonging to an original transverse row, banknotes of successive transverse rows being 
cat one aftesr the other at discrel^ points in time, and wherein, furtlieiinorc, each cross- 
cutting unit (120) is assigned a j transporting airaaigemcnt which transports away the 
cut banknotes - 

23,. The sheet-processing machine as claimed in claim 6, wherein it is 

designed for cutting banlcnote sheets, which hav6 banknote prints (WD) arranged in 
matrix form in longitudinal tow^ and transverse rows^ into individual banknotes and, 
for this purpose, has a longitudinal-cutting device (106) for cutting tlae sheets into 
longitudinal strips (L), in accordance with the longitudinal rowsj and for 
simultaneously trimming the two longitudinal sheet edges, a chain conveyor (112), 
which is arranged downstream" of said longitudinal-cutting device and has grippers 
(113) which draw the longitudinal strips, md cioss-cutting devices (120) which arp 
spaced apart one behind the cither along said chain conveyor (112), of which the 
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number is equal to the number of transverse rows of a sheet minus one and which 
simultaneously cut off from the continuously moving longimdinal strips the banknotes 
belonging to an original transverse row^ banknotes of successive transverse rows being 
cut one after the other at discrete points in time, and wherein^ furthermore, each cross- 
cutting unit (120) is assigned a :transporting arrangement which transports away the 
cat banknotes- 

24.. The sheet-processing machine as claimed in claim 7, wherein it is 

designed for cutting banknote sheets, which have banknote prints (WD) arranged in 
matrix form in longitudinal rows and transverse rows, into individual banknotes and, 
for this purpose, has a longitudinal-cutting device (106) for cutting the sheets into 
longitudinal strips (L), in aiccordance wi± the longitudinal rows, and for 
simultaneously trimming the two longitudinal sheet edges, a chain conveyor (112% 
which is arranged downstream: of said longitudinal-cutting device and has grippers 
(113) which draw the longitudinal strips, and cross-cutting devices (120) which are 
spaced apart one behind the other along said chain conveyor (112), of which the 
number is equal to the number' of transverse rows of a sheet minus one and which 
simultaneously cut oiT from the .continuously moving longitudinal strips the banknotes 
belonging to an original transverse row, banknotes of successive transverse rows being 
cut one after the other at discrete points in time, and wherein^ furthermore^ each cros$- 
cutting unit (120) is assigned a transporting arrangement which transports away tlie 
cut banknotes, 

25.. The sheet-processing machine as claimed in claim 8, wherein it is 

designed for cutting banknote sheets, which have banknote prints (WD) arranged in 
matrix form in longitudinal ro\irs and transverse rows, into individual banknotes and, 
for this puiposcj has a longitiidiaal -cutting device (106) for cutting ihe sheets into 
longimdinal strips (L), in accordance witli the longitudinal rows, and for 
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simultaneously trimming the two longitudinal sheet edges, a chain conveyor (112), 
which is arranged downstream of said longitudinal-cutting device and has grippers 
(113) which draw the longitudinal strips, and cross-cutting devices (120) which arc 
spaced apart one behind the other along said chain conveyor (112), of which the 
number is equal to the number bf transverse rows of a sheet minus one and which 
simultaneously cut off from the continuously moving longitudinal strips the banknotes 
belonging to an original transverse row, banknotes of successive transverse rows being 
cut one after the other at discrete ipoints in time, Eind wherein, furthermore, each cross- 
cutting unit (120) is assigned a transporting arrangement which transports away the 
cut banknotes. 

26., The sheet-processing machine as claimed in claim 13, wherein arranged 
downstream of each of the abovementioned transporting arrangements, which 
transport away the individual banknoteSj is at least one separating arrangement (124), 
which separates the satisfactory banknotes (W) from misprints (W). 
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I hereby slate that I am 
® the owner of the small business concern identified below: 

O an offidaf of the small business concern empowered to act on behatf of the concern identified below: 

NAME OF SMALL BUSINESS CONCERN DE lA ROE GIORI S,A, 

ADDRESS OF SMALL BUSINESS CONCERN ^ 

1003 lAUSANNE - SWTTZERTiAND 

I hereby state that the above identified small business concern qualifies as a small business concern as defined in 
13 CFR Part 121 for purposes of paying reduced fees to the United States Patent and Trademark Office^ in that the number 
of employees of the concern, including those of its affiliates, does not exceed 500 persons. For purposes of this statement, 
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Machine for Processing Foil 

The invention relates to a sheet-processing machine according to 
the preamble of claim 1. 

5 

DE-B 10 44 589 describes a transverse-cutting arrangement for 
paper webs. A belt system for transporting the sheets cut from the web is 
arranged domistream of said transverse-cutting arrangement* 

DE 42 38 387 Al discloses a cut-oft-register regulating 

1 0 arrangement on cross cutters of rotary printing machines. Provided in this 
case is a rotating cutting cylinder v^hich interacts with a fixed mating blade. 

The object of the invention is to provide a sheet-processing 
machine which makes it possible to cut individual sheets quickly and 
accurately transversely to the transporting direction, 

15 This object is achieved according to tlie invention by the features 

of the defining part of claim L 

The advantages which can be achieved by the mvention consist, 
in particular, in that, in a sheet-processing machine^ cross cutting at the start 
and end of a sheet and/or catting of the previoiisly foimed longitudinal strips 

20 of a banknote sheet into individual banknotes take/takes place without 
manual intervention. By means of integrated inspection devices, it is 
possible, in the sheet-propessing machine, to monitor botli the print quality 
itself and the cut-off register. It is thus possibles at the same time^ to monitor 
the front and rear sides of the sheet printed, for example, by face and reverse 

2 5 printing. 

The mteraction of the cross-cutting devices with a chain conveyor 
makes possible straightforward cut-off-register adjustment, which is 
advantageously carried out by a position-controlled electric motor which 
drives a cutting cylinder, 
30 A longitudinal-cutting device may be assi^ed to a processing 

cylinder of the sheet-processing machine, with the result that the sheet is cut 
into two or more sub-sheets inline. These sheets may be set down on stacks 
which may be selected* for example^ by means of the inspection device, i.e. 



i 
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sorted stacks with satisfactory sheets and with reject sheets are formed. This 
has the advantage that, in the case of defective sub-sheets, it is not ncccssaiy 
for the entire sheet to be rejected. 

Said sheet-processing machine can be used to trim all the sides of 
a sheet and to cut said sheet into sub-sheets. All the steps carried out as well 
as the face and reverse printing can be monitored by means of inspection 
devices and the sheets set down on selectable stacks. 

Said sheet-processing machine can execute a number of 
processing operations inline, which results in an increase in production and 
in a reduction in manual work. In addition, the quality of the products 
produced in this way is increased. 

Using an embodiment as claimed in claim 11, in particular, 
banknote sheets can be efficiently processed in a reliable manner to form 
individual banknotes. 

Expedient further configurations of the invention can be gathered 

from the dependent claims. 

The sheet-processing machine according to the invention and 
further embodiments are. described in more detail hereinbeiow and are 
illustrated in the drawing, in which: 

Figure 1 shows a schematic side view of a sheet-processing 

i 

machine; ; 

Figure 2 show^^ a schematic illustration of tlie processing steps in 
the sheet-processing machjine; 

Figure 3 shows a schematic plan view of stacks of a delivery 
means of the sheet-processing machine; 

Figure 4 shows an enlarged, schematic side view of a processing 
cylinder of the sheet-processing machine according to Figure 1; 

Figures shows an enlarged, schematic plan view of the 
processing cylinder of the sheet-processing machine according to Figures 1 
and 4; 

Figure 6 shows a second embodiment for processing banknote 

sheets; 

Figure 7 shows an enlarged view of a cutting and separating 
station of the machine according to Figure 6; 
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Figure S shows a schematic illustration of the processing steps in 
the machine according to figure 6; and 

Figure 9 shows a schematic illustration of a third embodiment. 
A sheet-processing machine 1 for the cross cutting and 
5 longitudinal cutting of sheets 2 has integrated inspection devices 3, 4, 6. The 
sheets 2 are preferably printed paper sheets, for example banknotes. Said 
sheet-processing machine il is constructed, for example, as follows: 

A feeder 7 essentially has a first stack 8, a sheet-separating 
device 9 and a feed table 1 1 . Said feeder 7 is adjoined by an abutting means 

10 12 which is designed, for example, as a swing-action abutting means. A first 
chain conveyor 13 interacts with said swing-action abutting means 12. Said 
chain conveyor 13 hag a pair of circulating chains 14 on -which there are 
provided chain gripper systems, with grippers 16, extending transversely to 
the transporting direction. The chains 14 Eie deflected by a first chain-wheel 

15 shaft 17 and a second chain-wheel shaft 18. Between the first chain-wheel 
shaft 17 and second chain'-wheel shaft IS, the chains 14 run at least partially 
along a straight line. The first inspection device 3 is arranged downstream of 
the first chain-wheel shaft 17, as seen in the transporting direction T. Said 
inspection device 3 has a suction box 19, of Which the operating surface 

2 0 directed toward the chain gripper systems is of at least partially transparent 
design. Lighting devices (not illustrated) are arranged beneath said 
transparent operating surface. 

A first cross-cutting device 21 is arranged downstream of said 
suction box 19. The cross-cutting device 21 has a rotating cutting cylinder 

25 22 and a fixed mating blade 24 fastened on a crossmember 23. The cutting 
cylinder 22 is provided at least with an axiaily extending groove, it bemg 
possible for a passing chain gripper system with the gripper 16 to penetrate 
into the same. A width of the groove in the circumferential direction is 
designed to be larger than a width required by the chain gripper system, with 

30 the result that, for cut-off-rcgister adjustment, the passing chain gripper 
systems, with the grippers 16 and the cutting cylinder 22 can be phase- 
shifted in relation to one another. In the present example, rotating arms are 
provided on both sides, and arranged between these is a crossmember which 

I 

extends transversely to' the tnmsporting direction and is intended for 



i 
I 
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receiving a cutting blade 26. The cutting cylinder 22 has a drive which can 
be phase-adjusted in relation to the chain conveyor 13 and, in the present 
example, is advantageously designed as the dedicated, position-controlled 
electric motor. The mating blade 24 is arranged in a slightly oblique position 
5 in relation to tlie axis of rotation of the cutting cylinder 22, i,e, the mating 
blade 24 encloses, with the transporting direction T, an opening angle alpha 
other than 90*, for example 89^. This gives, for example, an angle of 
inclination of the mating blade 24 in relation to the axis of rotation of the 
cutting cylinder 22 of I''. In addition, the mating blade 24 is rotated slightly 

1 0 about its longitudinal axis, i,e- the mating blade 24 has a slight twist- 

The electric drive of the cutting cylinder 22 follows the chain 
conveyor 13 at identical circumferential speed, with the result that, 
ultimately, by twist and ^coinciding transporting speed, a precisely right- 
angled cut of the sheet 2 is produced, 

15 The axially extending cutting blade 26 of the cutting cylinder 22 

is inclined sHghtly in relation to the axis of rotation of the cutting cylinder 
22 and has a twist in the longitudinal direction. The cutting blade 26 of the 
cutting cylinder 22 and the mating blade 24 are adapted to one another. 

Instead of the fixed mating blade 24, it is also possible to have a 

20 rotating mating cylinder j which has, for example, a mating blade 24^ for 
executing a scissors cut, or a mating bar. It is also possible lor the cutting 
blade 26 and mating bladie 24 to be designed parallel to the axis of rotation 
of the cutting cylinder 22 and without any twist The cutting cylinder 22 or 
mating cylinder may also have a plurality of cutting blades 26. 

25 In the regioniof the chain conveyor 13, a second inspection 

device 4 is arranged downstream of said cross-cutting device 2L Said 
second inspection device 4 essentially comprises a sensor 27, lighting 
devices 30 and a suction box 35, 

The chain conveyor 13 is adjoined by a turning device 28. In the 

3 0 present example, said turning device 28 essentially comprises a storage drum 
29 and a turning drum 31. The storage drum 29 has a "double" 
circumference for receiving two sheets and is thus equipped with two 
controllable gripper systeps 32, which are offset through 180* in relation to 
one another^ and two mutually opposite sucker systems 33, A spacing in tlie 
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circumferential direction between the gripper systems 32 and sucker systems 
33 can be adjusted to a length of the sheets 2 which are to be transported. 
The sucker systems 33 caii be moved in the circumferential direction and in 
the axial direction. 

5 The turning drum 31 has two controllable gripper systems 34, 36 

which are located one beside the other and are arranged such that they can 
be pivoted about their longitudinal axis. 

The turning drum 31 and storage drum 29 can be phase-adjusted 
in relation to one another. 

10 A processing cylinder 37 with an interacting longimdinal-cutting 

device 38 is arranged downstream of the mming device 28. Said processing 
cylinder 37 has at least a double circumtbrence for receiving at least two 
sheets and four gripper systems 39, 41, 42, 43 which can be controlled 
independently of one another. Two of these gripper systems 39, 41 and 42, 

15 43 are located, in each case in the axial direction, in relation lo a center of 
the processing cylinder 37, more or less axis-symmetrically one beside the 
other in a cylinder groove and can be displaced in the axial direction relative 
to one another. In the present example, one of the two gripper systems 39 
and 42 located axially one beside the other is fixed in the axial direction and 

20 the second gripper system 41 or 43 can be displaced relative to tlie Jirst 
gripper system 39 or 42, for example, by means of a cam 40 and cam rollers 
45. However, it is also possible for botii gripper systems 39; 41 and 42; 43 to 
be displaceable, A first pair of two gripper systems 39, 41 configured in this 
way has a second pair of said gripper systems 42, 43 offset through ISO* 

2 5 opposite it. 

The longitudinal-cutting device 38. assigned to the processing 
cylinder 37, with a plurality of cutting wheels 44 is arranged a short distance 
downstream of tlie turning drum 31, as seen in the sheet-transponing 
direction T, In the present example, said longitudinal-cutting device 38 has a 

3 0 crossmember 46 which extends transversely to the transporting direction and 

on which there are arranged three axially displaceable cutting wheels 44 
which can be actuated independently. 

Arranged downstream of the processing cylinder 37 is a second 
cham conveyor 47 with two circulating chains 48 which have a plurality of 
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chain gripper systems with grippcjrs 49. Said chain gripper systems comprise 
mo chain gripper arrangements which are located one beside the other in the 
axial dkection, that is to say transversely to the transporting direction, and 
are arranged more or less symmetrically in relation to tlie machine center 
5 and can be actuated independently of one another. Instead of the processing 
cylinder 37, it is also pdssible for the chain conveyor 47 to have chain 
gripper systems which can be moved relative to one another in the axial 
direction. 

It is also possible for more than two gripper systems 39; 41 and 
10 42; 43, i.e. any desired number, to be displaceable. In the case of three 
gripper systems arranged axially one beside the other, it would be possible, 
for example, for the gripper system arranged in the center to be stationary in 
the axial direction and for the outer two gripper systems to be capable of 
being pushed away from the central one. 
15 The chains 48 'are deflected by a first and a second chain-wheel 

shaft 51, 52. A center-to-center line 53 Jtbrmed by the first chain-wheel shaft 
51 and processing cylinder 37, or a connecting line between these parts, 
encloses, with a center-to-center line 54 formed by the processing cylinder 
37 and the cutting wheels 44, an opening angle beta of less than 180", e.g. 
20 155^ 

In the chain conveyor 47, beneath the chain 48, a suction box 56 
is arranged downstream oif said chain-wheel shaft 51. Said suction box 56 is 
adjoined by a second cross-cutting device 57, which is of tlie same structural 
design as the first cross-cutting device 21. A third inspection device 6 with a 

25 sensor 5S, lighting devices 59 and a suction box 61 is arranged downstream 
of said second cross-cutting device 57. 

Thereafter, a delivery means 62 is located in the region of the 
chain conveyor 47. Said delivery means 62 has six stacks 63, 64, 66-69, of 
which in each case two are arranged in pairs one beside the other and ihe 

3 0 resulting three pairs of stacks 63, 64 and 66, 67 and 68, 69 are arranged one 
behind the other. The stacks 63, 64 and 66, 67, arranged one beside the 
other, of the first two pairs of stacks each have common lifting devices, with 
the result that in each case one pair of stacks is raised and lowered together. 
In the case of the third pair of stacks, separate lifting devices are provided 
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for the two stacks 67, 68 located one beside the other, with the result that the 
two stacks 67, 68 can be raised and lowered independently of one another, 

Grippcr systems or chain gripper systems are to be understood as 
a plurality of grippers which are arranged on a shaft which can be pivoted 
about a Icngituditial axis. 

The sheet-processing machine 1 functions as follows: 
A sheet 2, in particular a paper sheet printed by face and reverse 
printing, is fed from the first stack 8 to the feed table 11 by means of the 
sheet-separating device 9., From said feed table 11, the sheet 2 is gripped by 
the swing-action abutting means 12 and, in the region of the first chain- 
wheel shaft 17 of the first chain conveyor 13, transferred to the grippers 16 
of a chain gripper system. Said chain grippcr system grips the leading sheet 
end and transports the sheet 2 along the rectilinear part of the chain conveyor 
13 to the first inspection device 3. By means of the first inspection device 3, 
tlie sheet 2 is examined segment by segment for damage, e.g. tears and 
holes, The watermark of the sheet 2 is also inspected by means of 
transmitted light. In this case, the sheet 2 is guided by the suction box 19 of 
the first inspection device 3, said suction box being subjected to the action of 
negative pressure. The chain gripper system transports the sheet 2 through 
the cross-cutting device 21 to d:ie secotid itispection device 4. There, the 
sheet 2 is attached by suction, in the region of the start 71 of the sheet 2, by 
the suction box 35 of the second inspection device 4. The end 72 of the sheet 
2 is still located in the cross-cutting device 21, in which a narrow strip 73, 
which extends axially and transversely to the transporting direction, is cut 
off from said end 72. In this case, the transporting speed of the chaia 
conveyor 13 and circumferential speed of the cutting cylinder 26 are adapted 
to one another, with the resuh that the end 72 of the sheet 2 is trimmed at 
right angles to the transporting direction T. 

Said sheet 2, which has a first cut 74, is then inspected by the 
second inspecting device 4. In this case, a firont side (face-printing side) of 
die sheet 2 and a new edge of the sheet 2 (cut-off register) resulting from the 
trimmed end 72 are monitored. 

The grippers 16 of the chain grippcr system then transfer said 
sheet 2, by way of its start 71, to a gripper system of the storage drum. Said 
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Storage drum 29 transportfe tlie sheet 2 in the direction of the turning drum 
31. When the end 72 of said sheet then passes into the region of the sucker 
systems 33 of the storage dium 29, said sucker systems attach the trimmed 
end 72 by suction. Thereupon, the sucker systems 33 move away from the 
center of the storage drum 29 more or less in the form of an arrow and thus 
tension the sheet 2 both in the circumferential direction and in the dkection 
of its lateral edges, i 

The phase shifting between the turning drum 3 1 and storage drum 
29 is adjusted to the length of the sheets 2 which are to be processed. The 
storage drum 29 transports the start 71 of the sheet 2 through the gap 
between the turning drum 3 1 and storage drum 29 until the sucker systems 
33 pass into said gap. The trimmed end 72 of the sheet 2 is gripped by the 
first grippers 34 of the turning drum 3 1 and released from the sucker systems 
33 by virtue of the negative pressure being switched off. The grippers 34, 36 
of the two gripper systems of the mming drum 31 then pivot toward one 
another, and the trimmed icnd 72 is transferred fcam the grippers 34 of the 
first gripper system to the grippers 36 of the second gripper system. As 
operation continues, the grippers 34, 36 pivot back into their original 
position. 

As seen in the transporting direction T, the trimmed end 72, 
gripped by the grippers 36, leads and the imtrimmcd start 71 trails. 

From the turning drum 31, the sheet 2 is transferred to a pair of 
gripper systems 39, 41 dr 42, 43 of the processing cylinder 37. On the 
processing cylinder 37, the sheet 2 is provided with three cuts 76, 77, 78 in 
the longitudinal direction - that is to say in the transporting direction T. By 
means of the second and third cuts 76, 77, narrow strips 79, 81 are cut off 
from the two longitudinal sides of the sheet 2. 

The gripper spacing of the gripper systems 39, 41, 42, 43 of the 
processing cylinder 37 and the width and position of the sheet 2 are adapted 
to one another such that the two cut-off strips 79, 81 are not gripped by 
grippers. 

The fourth cut 78 separates the sheet 2 centrally into two sub- 
sheets 82, 83. It is also the case here that there is no gripper located in tlie 
region of the cut 78. | 



wo 99/33735 



PCT/CH97/00484 



Once said tluee longitudinal cute 76, 77, 78 have been completed, 
even in tiie ca^e of the sheet 2 being of Daaximum iengfli, the two sub-sheets 
82j 83 are moved apart from one another in the axial direction- For this 
purposcj in the present example, a gripper system 41 or 43, or 39 or 42, 
5 executes a displacement in the axial direction by means of a cam roller 
which interacts with a cam. It is only once the two sub-sheets 82, 83 have 
been moved away from one another that said sub-sheets 82, 83 are 
transferred, in the region of the first chain-wheel shaft 51, to the grippers 49 
of a chahi gripper system of the second chain conveyor 47. The gripper 

1 0 system 41 or 43 of the processing cylinder 37 is moved back into its starting 
position before ihe next whole sheet 2 is received. 

The two sub-sheets 82, S3 are fed to the second cross-cutting 
device 57 by said grippers 49, In order to steady the sheet 2, the latter is 
attached by suction along the suction box 56, which is- arranged upstream of 

15 the cross-cutting device 57, and the end 72 of the sub-sheets 82, 83, said end 
being located in the grippers 49 of the chain gripper system, is already 
guided over the suction box 61 of the third inspection device 6. From the 
now trailing start 71 of the sheet 2, i,e. of the two drawn-apart sub-sheets 82, 
83, a strip 86 is cut off by means of a fifth cut 84 in the axial dhrection ai 

2 0 right angles to the transporting direction T. The sheet 2 has now been 

trimmed on all sides and separated into two sub-sheets 82, 83. 

The rear side (reverse-printing side) of the sheet 2, i.e. tlae rear 
sides of the two sub-sheets 82, 83, is monitored, together with the 
longitudinally trimmed edges and the trailing start 71 of the sheet 2, i.e, the 
25 trailing, transversely trimmed ends of the sub-sheets 82, 83 ^ by means of the 
inspection device 6. 

From the inspection device 6, the chain conveyor 47 transports 
tlie sub-sheets 82, 83, which have been trimmed on all sides and monitored 
on the front and rear sides, to the six stacks 63, 64, 66-69 of the delivery 

3 0 means 62, There, the sub-sheets 82^ 83 may be set down optionally on one of 

the six stacks 63, 64, 66-69. In this case, preferably the first four stacks 63, 
64, 66, 67 receive so-called acceptable sheets and the last two stacks 67, 68, 
arranged one beside the other, receive reject sheets. 
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Figure 6 shows, schematically, the example of a sheet-processing 
machine which is designed for cutting banknote sheets, with a certain 
number of banknote prints, into individual banknotes and for transporting 
said banknotes away out of the main transponing path and, in the case of 
5 previously established misprints being present, for separating the latter from 
the satisfactory banknotes. 

In the example! considered, each banknote sheet 2, as is illustrated 
in Figure 8a, has eight b^notc prints WD, which are arranged in matrix 
form in two columns SI and S2, i.e. in two longitudinal rows, in relation to 

10 the transporting direction, and in four rows Rl, R2, R3 and R4, i.e. in four 
transverse rows transverse to the transporting direction. As is indicated in 
Figure 6, said banknote sheets pass, for example by means of a chain 
conveyor 100, irom a printing machine (not illustrated) into the sheet- 
processing machine in qubstion here, which has, m succession, a transver-se- 

15 cutting device 102, a longitudinal-cutting device 1G6 and an arrangement 
1 1 1 . In this arrangement 1 1 1, the longitudinal strips cut in the longitudinal- 
cutting device 106 are drawn along a main transporting path 114 at their 
front ends, by the grippers 113 of the chain gripper systems of a chain 
conveyor 112, and cut into individual banknotes in the process, said 

2 0 banknotes being transported away out of the main transporting path. 1 14 aad 
stacked separately into bundles corresponding to misprints and satisfactory 
banknotes. 

The cross-cutting device 1 02 is of similar coushiiction to the 
cross-cutting device 21 or 57 in the first exemplary embodiment according 
25 to Figure 1 and comprises a cutting cylinder 103 which, in this case, has two 
diametrically opposite cutting blades 104 which interact with a fixed matmg 
blade 105. 

The banknotes advanced by the chain conveyor 100 pass onto a 
sheet-transporting system which has a &st transporting cylinder lOla as 
30 inlet cylinder, a second transporting cylinder 101b as outlet cylinder and a 
planar underlying surface 101 as transporting path which is located in the 
top tangential plane, common to the two transporting cylinders 101a and 
101b, of said transporting cylinders and on which the banknote sheets are 
guided past the cross-cutting device 102 with sliding action, in the region of 
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the mating blade 105, theiunderlying surfece 101 has a gap into which said 
mating blade projects. The spacing between the two transporting cylinders 
101a and 101b is smaller than the length of a banknote sheet in the 
transporting direction, with the result that the leading sheet edge is gripped 
5 by the transporting cylinder 101b at a point in time at which the trailing 
region of the sheet is still retained on the circumference of the transporting 
cylinder lOla, and is carried along by the same. 

The transporting cylmders 101a and 101b are preferably suction 
cylinders with suction openings^ of which the suction-air feed is controlled 
1 0 such that the sheets are pushed onto the underlying surface 101, for example 
a metal plate, by the first transporting cylinder 101a and, after passing the 
cross-cutting device 102. are received by tlie second transporting cylinder 
10 lb, 

A banknote sheet is transported, and its two transverse edges 

15 trimmed, specifically as follows: a banknote sheet released by the grippers 
of the chain conveyor 100 is attached by suction to the first transporting 
cylinder 10 la and earned along by the same until the leading sheet edge 
reaches the start of the underlying surface 101, which forms the transporting 
path. At this location, that is to say at the start of the underlyin| surface 101, 

20 the suction air is switched off. with the result that, as the transporting 
cylinder 101a rotates ftirther, the sheet is pushed onto the underlying surface 
101. As soon as the leadmg sheet edge reaches ihe cross-cutting device 102, 
tlie leading edge is trimmed by a cuttmg blade 104, while the sheet is 
advanced further until the trimmed leading edge reaches the second 

25 transporting cylinder lOib, which then receives the sheet, and draws it 
fiirther, by attaching it by suction. This operation of the sheet being received 
by the transporting cylinder 1 01b takes place^ as has already been 
mentioned, before the trailing end of the sheet leaves the first transporting 
cylinder 10 la and is released by the same. While the trailing sheet end 

3 0 passes the cross-cutting device 102, the trailing sheet edge is trimmed by the 
other cutting blade 104, as is indicated in Figure 8b, 

The sheets trimmed in this way then pass into the longitudinal- 
cutting device 106, which, in the example considered, has a transfer cylinder 
107, which receives the sheet from the transportmg cylinder 10 lb, a 

I 
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processing cylinder 108 aind cutting wheels 109 interacting therewith. The 
processing cylinder 1081 and the cutting wheels 109 are constructed 
essentially in the same way as the processing cylinder 37 and the cutting 
wheels 44 of the longitudinal-cutting device 38 according to Figure 1, and 
5 will thus not be described in detail again. In said longitudinal-cutting device 
106, the two longitudinal edges of the sheet are trimmed at the same time 
and the sheet is divided iiito longitudinal strips, in the example considered 
into two longitudinal strips L, which correspond to the two banlmote 
columns SI and S2, as is illustrated in Figure 8c. At the same time, as they 

10 pass the processing cylinder 108, the two longitudinal strips L are separated 
somewhat from one another, as has been described for the first exemplary 
embodiment | 

From the processing cylinder 108, the longitudinal strips are 
received by the grippers 113 of the cliain conveyor 1 12 and then run through 

13 the arrangement 1 1 1 for cutting and separating the individual banknotes. The 
longitudinal strips are drawn at their leading ends, by the grippers ). 13, onto 
tlie main transporting path 114, which is designed such that said 
continuously moving longitudinal strips, which are spaced apart one beside 
the other, are retained in a plaaar state, 

2 0 The arrangement 111 has identically constructed cutting and 

separating stations 115 which are spaced apart one behind the other and of 
which the number is equal to the number of rows per banknote sheet minus 
one. Since, in the example considered, each banknote sheet 2 has four rows, 
three stations 115 are tlkus provided, the spacing between them being 
25 somewhat larger than the width of one banknote row, that is to say the 
dimension of the same in the transporting direction. 

As is illustrated more accurately in Figure 1, each station 1 15 has 
a cross-cutting device 120, an endless transporting belt 124^ which interacts 
therewith and is installed at a spacing above the main transporting path 1 14, 

3 0 parallel to the same, and two set-down tables 125 and 126 for the banknotes. 

Said cross-cutting device 120 has a cutting cylinder 121 with a cutting blade 
122 which interacts with a fixed mating blade 123. Said mating blade 123 is 
arranged with its mount in a gap of the main transporting path I J 4. As far as 
the cutting ftmciion is concemedj the cross-cutting device 120 is constructed 
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essentially like the cross-cutting device 21 or 57 in the first exemplary 
embodiment according toj figure 1. However^ the cutting cylinder 121 is 
additionally designed as a controllable suction cylinder which has suction 
openings (not Illustrated) and secures the individual banknotes, produced 
5 following the cutting operation^ by suction on the cylinder surface and 
conveys tlieni to the transporting belt 124, a controllable suction belt, which 
receives said banknotes from the cutting cylinder 12L 

The operation of cutting into individual banknotes and 
transporting the latter further in the arrangement 1 1 1 takes place as follows: 

10 As soon as the longitudinal strips, which are spaced apart one 

beside the other and are drawn on the main transporting path 114 at their 
leading ends by the grippers 113 of the chain conveyor 112, reach the first 
cross-cutting unit 120 of the first station 115 with their trailing banknote 
prints, as seen in the transporting direction, the two trailing banknotes, 

15 corresponding to the original trailing transverse row R4 of the relevant 
banknote sheet, are cut off and conveyed by the continuously rotating 
cutting cylmder 12 1, which acts at the same time as the transporting 
cylinder, to the transporting belt 124, 

While, in each station 115, a single cutting cylinder 121, 

20 interacting with a single mating blade 123, simultaneously cuts into 
individual banknotes all the longitudinal strips transported one beside the 
other, Oiere are provided above the cutting cylinder 121 as many 
transporting belts 124 located one beside the other as there are longiuidinal 
strips of a sheet, i.e, the number of transporting belts 124 arranged one 

2 5 beside the other is equal to the number of columns of a sheet. In the example 

considered, there are thus two transporting belts 124^ located one beside the 
other, with corresponding set-down tables 125 and 1.26, The banknotes are 
attached by suction to, and released by, the cutting cylinder 121 by virtue of 
corresponding control of the suction-air feed, i,e, of the negative pressure to 

3 0 the suction openings of the cutting cylinder 12 1 . 

The suction action of the transporting belts 124 is controlled such 
that all the satisfactory banknotes are stacked on one set-down table 125 and 
all the misprints, which have been established in an earher processing stage 
during quality control of the banknote sheets, are stacked on the other set- 



i 



- 13 - 



wo 99/33735 



PCT/CH97/00484 



down table 126. The misprints can be detected, for example, in a known 
maimer by automatic sensing of the individual banknote prints on the 
banknote sheet and by electronic storage in a computer of all the positions of 
the banknote prints detected as misprints, the misprints being separated out 
by corresponding control of the suction action of the nransporting belts 124 
by tlie computer. All the misprints, which have been detected visually or 
electtonicaily, may also be indicated by a marking which is sensed by a 
sensor which senses the relevant banknote prints or banknotes and of which 
the signal switches the suction action of the relevant transporting belt 124 on 
and off. 

As soon as, once tlie trailing banknote prints of the original 
banknote row R4 have been cut off, the then hrailing banknotes of the 
longitudinal strips, corresponding to the original banknote row R3, reach the 
second station 115, the banknotes of said original row R3 are cut off and, as 
has been described above; transported away and separated corresponding to 
misprints and satisfactory banknotes. This operation is repeated in the third 
station 115, in which the banknotes of the original banknote row R2 are cut 
and sorted. Of the longitudinal ships which are still drawn by the grippers 
113 of the chain conveyor 112, it is then only the two banknotes 
corresponding to the original row Rl which remain, and these are received 
in the last station 1X6 by a suction roller 130 and fed to the two transporting 
belts 124 which, together with the set-down tables 125 and 126 for the 
misprints and the satisfactory banknotes, are of exactly the same 
construction as has been described above lor a station 115. 

Of course, the sheet-processing machine according to the 
invention can also be used to process banknote sheets wliich have 3 or more 
columns or longitudinal rows and any other desired number of transverse 
rows. The number of cutting and separating stations 115 which arc to be 
arranged one behmd the other is always equal to the number of transverse 
rows per banknote sheet minus one, followed by a last station 116 for the 
first n-ansverse row of a sheet, as seen in the transporting direction in each 
case. 

In the abovedescribed stations 115 and 116, all the satisfactory 
banknotes are successively stacked into bundles of 100 banknotes each 
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which had one and the same banknote position on the original successive 
banknote sheets of a sheetistack, that is to say in each case the positions with 
the same longitudinal and transverse rows, this resulting in a correct 
banknote sequence being formed. If, therefore, the numbering of the 
5 banknote prints on the banknote sheets has taken place in a conventional 
manner, that is to say if the banknote prints in the same banknote positions 
of successive sheets have been provided with consecutive numbering in cadi 
case and if, during the numbering, previously detected misprints have been 
missed outj then the banknote bundles formed contain banknotes with 

10 consecutive numbering. Such a numbering with nimibering boxes controlled 
by a corresponding computer is loiown. 

The abovedestrifaed arrangement 111. for cross cutting the 
longitudinal strips and for separating the individual banknotes may also be 
arranged downstream of the sheet-processing machine described with 

15 reference to Figure 1 in order, in the case of banknote sheets^ to divide into 
individual banknotes the longitudinal strips produced there and to separaie 
and bxindle said banknotes. 

Figure 9 shows, schematically, a further exemplary embodiment 
of a sheet-processing machine according to the invention. In this ceise, the 

20 banknote sheets 2 processed are printed with 35 banknote prints^ which are 
arranged in five longitudinal rows and seven transverse rows and are moved 
in the direction of the artows from one processing station to the next. The 
banknote prints WD on the sheets have previously been inspected visually or 
electronically for their quality^ and the banknote prints detected as misprints 

2 s WD' are marked with a cross in order to be separated out at a later stage. 

The banbiote sheets run first of all througli a cross-cutting 
device, which may be constructed in the same way as the cross-cutting 
device 102 according to Figure 6 and in which the two transverse edges are 
cut off, as is indicated for the sheet 2a, The sheet then passes a first 

3 0 longitudinal-cutting device, which has two rotating cutting wheels and in 

which the two longitudinal edges are cut off, as is indicated for the sheet 2b, 
Then, in a second longitudinal-cutting device, with four rotating cutting 
wheels, the sheet is subdivided into five longitudinal strips, corresponding to 
the five longitudinal rows, as is indicated for the longitudinal strips 2c. Said 
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longitudinal-cutting devices correspond, in terms of construction, to the 
longitudinal-cutting device 106 according to Figured. During the 
longitudinal cut, the longitudinal strips are simultaneously, as lias been 
described for the first two exemplary embodiments, moved away from one 
another somewhat in the transverse direction and then pass into an 
anangement corresponding to the arrangement 111, where they are received 
by the grippers 113 of ai chain conveyor, as in the example according to 
Figure 6. In this case, the arrangement has six cross-cutting devices 130 
which are spaced apart one behind the other and of which the cutting 
cylinder and the fixed mating blade extend transversely over all the 
longimdinal strips and cut all tlie longitudinal strips simultaneously into 
individual banknotes. Said cross-cutting devices 130 are constructed in the 
same way as the cross-cutting devices 21 or 57 in the first exemplary 
embodiment according lo Figure 1 and, in this case, do not serve for 
transporting away the bantoiotes which Eire produced. 

As has been described with reference to Figure 6, first of all those 
banknotes of the five longitudinal strips which trail in the transporting 
direction, that is to say the trailing transverse row of the sheet, are cut off, 
then, at a discrete point ih time, the banknotes of the following transverse 
row are cut off, etc., while in each case the remaining parts of all the 
longitudinal strips are drawn continuously by the grippers 113, which grip 
the leading end of said strips. Following the sixth cut, all that remains of the 

previous longitudinal strips is the foremost banknotes. 

■In this case, the cut banknotes are transported away, transverse 
row by transverse row, fi-om the region of each cross-cutting device with the 
aid of a transporting system, for example a transporting bek, which is moved 
transversely to the transporting direction of flie longitudinal strips, as is 
indicated schematically in Figure 9 by the arrows 131, From llie grips of in 
each case five cut banknotes, which correspond to a transverse row of the 
original sheet, the marked misprints W are then separated out, and collected, 
by a suitable separating-out device. In each case 100 successive satisfactory 
banknotes W which originate firom the same transverse rows of successive 
sheets are stacked into a bundle, and this bundle B is banded. In the example 
considered, there are thus seven bundling stations for forming bundles B m 
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which banknotes originating in each case just from the same transverse rows 
of successive sheets, i.e. thus just from the first or just from the second or 
just from the seventh transverse rows of successive sheets, arc located in the 

collect sequence. 

5 The bundles B produced one after the other in each bundling 

station are stacked intO; stacked groups P, every second bundle being: 
previously rotated in a kikown manner thi-ou|h 180" in the bundle plane in 
order that all the bands are not located one above the other in the stacked 
group P. As soon as a stacked group P comprises ten successive bundles, it 

10 is transported, as is indicated by arrows in Figure 9, to a stacked-group- 
banding station; where the stacked group, containing ten bundles each with a 
hundred banknotes in the correct sequence, is provided with a band. Said 
banded stacked group BP is then fed into a packaging station in a known 
manner, once the banknotes in the stacked group have been counted again. 

15 As has been described above, and as can be seen from Figure 9, 

all the banded stacked groups BP thus each contain banlaiotes m the correct 
sequence in each case from the same transverse rows of the original 
successive sheets. In this case, the nmnbering of the banknote prints on the 
sheets may preferably be such that only the satisfactory banknote prints 

20 within each row are numbered consecutively, whereas the previously 
established misprints are missed out during numbering^ as has been 
mentioned for the exemplary embodiment according to Figures 6 and 7. In 
tliis case, the stacked groups BP formed each have one thousand 
consecutively numbered banknotes. 

25 The abovedescribed operations of forming, collecting and 

bundling individual banknotes in the correct sequence are made possible, in 
particular, by the abovedescribed cross-cutting devices, by means of which, 
with time delays, the previously formed longitudmal strips of a sheet arc cut 
simultaneously, corresponding to the original transverse rows, into 

30 individual banknotes, the respectively remaining parts of the longimdinal 
strips being moved forward continuously, at thek leading ends, by the 
grippers of a chain conveyor. 
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1. A Sheet-processing machine {1} having at least one 

chain conveyor (13; 47; 112} which has chain gripper 
5 systems with ^ grippers (IS; 49; 113) for transporting 
sheets {2;' 82; 83), wlierein arranged on the chain conveyor 
(13; 47; 112} is at ^east one cross-cutting device (21,- 
57; 120; 130) which interacts with said chain conveyor and 
is designed for cutting transversely to the transporting 

10 direction the moving sheets (2; 82; 83) and/or the 
longitudinal strips of the sheets formed beforehand by the 
sheets being cut longitudinally^ wherein the cross -cutting 
device (21; 57; 120; 130) has a rotating cutting cylinder 
(22; 121), wherein the cutting cylinder can be phase- 

15 adjusted in relation to the chain conveyor (13; 47; 112), 
and wherein a dedicated, position-controlled electric 
motor is preferably arranged as the drive of the cutting 
cylinder- 

2 - The sheet -processing machine as claimed in 

20 claim 1, wherein the cross-cutting device (21; 57, 120, 
130) has a rotating cutting cylinder (22, i2l) with at 
least one cutting blade (26; 122) which interacts with a 
fixed mating blade (24; 123) . 

3. The sheet ^processing machine as claimed in 

25 claim 2, wherein the' cutting blade (2^; 122) and mating 
blade (24; 123), in relation to the axis of rotation of 
the cutting cylinder (22; 121) are -arranged in a slightly 
oblique position and have a twist. 

4i The sheet -processing machine as claimed in 

30 Claim 1, wherein a | suction box (35; 61) is arranged 
immediately downstream of the cross-cutting device (21; 
57), as seen in the transporting direction (T) . 
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5, The sheet -processing macHine as claimed in 

claim 1, wherein an inspection device (4; 6) is arranged 
dovmstream of the cross-cutting device (21? 57) . 
S. The sheet-processing machine as claimed in 

5 claims 4 ands S. wherein the suction box (35; 61) is 
assigned to the inspection device (4; S) . 

7. The sheet -processing machine as claimed in one of 

claims l to 6, wherein it is designed for trimming at 
least one transverse edge of the sheets. 

10 8. The sheet -processing machine as claimed in 

claim 7, wherein it has a first cross-cutting device (21) 
for trimming the trailing transverse edge, a sheet -turning 
device (28) and a second, downstream cross -cuttj-ng device 
(57) for trimming the other transverse edge. 

15 9. The sheet -processing machine as claimed in claim 7 

or 8, wherein a longitudinal -cutting device (3 8) is 
installed upstream of the second cross-cutting device 
(57) . 

10. The sheet -processing machine as claimed in one of 

20 claims 1 to 7, wherein it is designed for cutting bantaiote 
sheets, which have banknote prints (WD) arranged in matrix 
form in' longitudinal rows and transverse rows, into 
individual bantaiotes and, for this purpose, has a 
longitudinal-cutting {device (106) for cutting the sheets 

25 into longitudinal strips (L) , in accordance with the 
longitudinal rows, and for simultaneously trimming the two 
longitudinal sheet edges, a chain conveyor (112) , which is 
arranged downstream of said longitudinal -cutting device 
and has grippers (113) which draw the longitudinal strips, 

3 0 and cross-cutting devices (120) which are spaced apart one 
behind the other along said chain conveyor (112) , of which 
the number is equal to the number of transverse rows of a 
sheet minus one and Which simultaneously cut off from the 
continuously moving longitudinal strips the banknotes 

35 belonging to an oriiginal transverse row, banknotes of 
successive transverse rows being cut one after the other 
at discrete points ini time, and wherein, furthermore, each 
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cross-cutting unir {|120) is assigned a transporting 
arrangement which transports away the cut banknotes i 

11. The sheet -processing machine as claimed in 
claim 10, wherein the transporting arrangement, which 

5 transports away the |cut banknotes, is formed by the 
cutting- cylinder (121); of each cross-cutting device, said 
cutting cylinder preferably being designed as a 
controllable suction cylinder. 

12, The sheet -processing machine as claimed in 
10 claim 10, wherein the transporting arrangement, which 

transports away the cut banknotes, is a transporting 
means y preferably a transporting beltr which moved 
transversely to the transporting direction ^ of the 
longitudinal strips. 

15 13, The sheet-processing machine as claimed in one of 
claims 10 to 12, wherein arranged downstream of each of 
the abovementioned transporting arrangements, which 
transport away the individual banknotes, is at lea.st one 
separating arrangement (124) , which separates the 

20 satisfactory banknotes (W) from misprints (W). 

14. The sheet-processing machine as claimed in 
claim 13^ wherein sat-down locations (125, 126) for 
collecting all the satisfactory banknotes (w) and all the 
misprints (W^) are arranged downstream of the 

25 abovementioned separating arrangement. 
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DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 



DECLARATION ET POUVOIRS POUR DEMANDE DE BREVET 



FRENCH LANGUAGE DECLARATION 



En tant que Tinventeur nomme ci-apres, je declare par le 
present acte que : 



As a below name inventor, I hereby declare that : 



Mon domicile, mon adresse postale et ma nationalite sent 
ceux figurant ci-dessous a cot^ de mon nom. 



My residence, post office address an dcitizenship are as stated 
next to my name. 



;;0e crois etre le premier inventeur original et unique (si un seul 
;;'nom est mentionne ci-dessous), ou i'un des premiers co- 
' inventeurs originaux(si plusieurs noms sont mentionnes ci- 
Sdessous) de I'objet revendique, pour lequel une demande de 
= brevet a ete deposee concemant T invention intitulee 



I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled 



MACHINE FOR PROCESSING FOII. 



,et dont ia description est fournie ci-joint a moins que la case 
. suivante n'ait ete cochee: 

Q a ete deposee le 

i' sous le numero de demande des Etats-Unis ou le 

numero de demande international PCT 

et modifiee le 



the specification of which is attached hereto unless the 
following box is checked: 

pn wasfdedon December 24, 1997 



_(ie cas ^cheant). 



as United States Application Numbeiao&Pe^ or PCT 
International Application Number PCT/CH9 7/0048 4 

and was amended on 

(if applicable) 



Je declare par le present acte avoir passe en revue et compris 
le contenu de la description ci-dessus, revendications 
comprises, telles que modifiees par toute modification dont il 
aura ete fait reference ci-dessus. 



I hereby state that I have reviewed and understand the contents 
of the above identified specification, including the claims, as 
amended by any amendment referred to above. 



Je reconnais devoir divulguer toute information pertinente a I 
abrevetabilite, comme defmi dans le titre 37, §L56 du Code 
federal des reglementations. 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56 
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French Language Declaration 

Je revendique par le present acte avoir la priorite etrangere, en 
veitu du Titre 35, §1 19(a)-(d) ou § 365(b) du Code des Etats- 
Unis, sur toute demande etrangere de brevet ou certificat 
d'inventeur ou en vertu du Titre 35, § 365(a) du meme code, 
sur toute demande intemationale PCT designant au moins un 
pays autre que ies Etats-Unis et figurant ci-dessous et, en 
cochant la case, j'ai aussi indique ci-dessous toute demande 
etrangere de brevet, tout certificat d'inventeur ou toute 
demande intemationale PCT ayant une date de depot 
precedant celle de la demande a propos de laquelle une 
priorite est revendiquee. 

Prior foreign application(s) 
Demande(s) de brevet anterieure(s) 



I hereby claim foreign priority under Title 35, United States 
Code, § 119(a)-(d) or § 365 (b) of any foreign application(s) 
for patent or inventor's certificate, or § 365(a) of any PCT 
International application which designated at least one country 
other than the United States, listed below, and have also 
identified below, by checking the box, any foreign application 
for patent or inventor's certificate, or PCT International 
application having a filing date before that of the application 
on which priority is claimed. 



Priority Claimed on all applications identified below, except 
those which are checked in the box 

Droit de priorite revendique pour les demandes identifiees ci- 
dessous, sauf celles mentionnees par une croix 



^(Number) 
^;|>Jumero) 



(Country) 
(Pays) 



umber) 
[^{Numero) 



(Country) 
(Pays) 



^Je revendique par le present acte tout benefice, en vertu du 
ifritre 35, § 119(e) du Code des Etats-Unis, de toute demande 
''cje brevet provisoire effectuee aux Etats-Unis et figurant ci- 
:4iessous. 



(Day/MonthA'ear Filed) 
(Jour/Mois/annee de depot 



(Day/Month/Year Filed) 
(Jour/Mois/annee de depot 



□ 



□ 



1 hereby claim the benefit under Title 35, United States Code, 
§ 119(e) of any United States provisioal application(s) listed 
below. 



^^Application No.) 
-](No de demande) 



(Filing Date) 
(Date de depot) 



(Application No.) 
(No de demande) 



(Filing Date) 
(Date de depot) 



Je revendique par le present acte tout benefice, en vertu du 
Titre 35, § 120 du Code des Etats-Unis, de toute demande de 
brevet effectuee aux Etats-Unis, ou en vertu du Titre 35, § 
365(c) du meme Code, de toute demande intemationale PCT 
designant les Etats-Unis et figurant ci-dessous et , dans la 
mesure ou I'objet de chacune des revendications de cette 
demande de brevet n'est pas divulgue dans la demande 
anterieure americaine ou intemationale PCT, en vertu des 
dispositions du premier paragraphe du Titre 35, § 112 du Code 
des Etats-Unis, je reconnais devoir divulguer toute 
information pertinente a la brevetabilite, comme defini dans le 
Titre 37, ^ 1.56 du code federal des reglementations, dont j'ai 
pu disposer entre la date de depot de la demande anterieure et 
la date de depot de la demande nationale ou intemationale. 



1 hereby claim the benefit under Title 35, United States Code, 
§120 of any United States application(s), or § 365(c) of any 
PCT International application designating the United States, 
listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United 
States or PCT International application in the manner 
provided by the first paragraph of Title 35, United States 
Code, § 1 12, I acknowledge the dutv to disc lose information 
which is material to patentability as defined in Titl e 37, Code 
of Federal Regulations, § 1.56 which b ecame available 
between the filing date of the prior appli cation and the 
national or PCT International filing date of this application. 
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(Application No.) 
("No de demande) 



(Filing Date) 
(Date de depot) 



(Status) (patented, pending, abandoned) 



(Status) (brevete, en cours d'examen, abandonne) 



(Status) (patented, pending, abandoned) 

(Application No.) (Filing Date) (Status) (brevete, en cours d'examen, abandonne) 

(No de demande) (Date de depot) 



Je declare par le present acte que toute declaration ci-incluse 
est, a ma connaissance, veridique et que toute declaration 
form u lee a partir de renseignements ou de suppositions est 
tenue pour veridique; et de plus, que toutes ces declarations 
ont ete formulees en sachant que toute fausse declaration 
volontaire ou son equivalent est passible d'une amende ou 
d'une incarceration, ou des deux, en vertu de la Section 1001 
du Titre 18 du Code des Etats-Unis, et que de telles 
declarations volontairement fausses risquent de compromettre 
la validite de la demande de brevet ou du brevet a partir de 
.^,,xelle-ci. 

Ulbe/Nous accepte (ons) par ie present acte qu'en cas de litige 
KCIrelatif a tout service rendu par un avocat ou un agent au 
rybervice de Bugnion S.A., Geneve/Suisse, ce litige ou differend 
LiJkoit regie par les autorites judiciaires du Canton de Geneve / 
'^JSuisse, et par I'application du droit Suisse (a ^exclusion de 
ri|toutes dispositions legales pouvant designer un autre for et/ou 

un autre droit applicable). 
;-;cJe / Nous consens (tons), par ailleurs, a ce que toute action en 
' f justice resultant uniquement d'un litige relatif aux services 
':f rendus par un avocat designe ou un agent etabli aux Etats-Unis 
^=^^^^soit intentee dans la juridiction professionnelle de cet 
"^iavocat/agent 



I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 



I/We hereby agree that in the event of any dispute regarding 
any services rendered by an attorney or agent working for 
BUGNION S.A. in Geneva, Switzerland, such dispute or 
litigation shall be resolved in the Canton of Geneva, Country 
of Switzerland and Swiss Law (excluding its conflict of Laws 
provisions) shall apply. Further, I/we hereby agree that any 
lawsuit filed in any dispute solely involving services rendered 
by an appointed attorney or agent located in the United States 
shall be filed in the jurisdiction of that attorney or agent's 
place of business. 
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French Language Declaration 



POUVOIRS : En tant que Tinventeur cite, je designe par la 
presente l'(les) avocat(s) et/ou agent(s) suivaat(s) pour qu'ils 
poursuive(nt) la procedure de cette demande de brevet et 
traite(nt) toute affaire s'y rapportant avec TOffice des brevets 
et des marques: (mentionner le nom et le numero 
d^enregistrement). 



POWER OF ATTORNEY: As a named inventor, 1 hereby 
appoint the following attorney (s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and 
Trademark Office connected therewith: (list name and 
registration number) 



JOHN MOETTELI, REG. NO 35>289 



SHERMAN D, PERNIA, REG. NO 34,404 



Adresser toute correspondance a : 



Send Correspondence to : 



•SBUGNION S.A., 10, ROUTE DE FLORISSANT, CASE 375, CH-121I GENEVA 12, SWITZERLAND 



■lAdresser tout appel telephonique a : 
j;(nom et numero de telephone) 



Direct Telephone Calls to: 
(name and telephone number 



iJOHN MOETTELI : Oil -4 122-704-3684 OR 01 1-4122-346-8744 



FAX : 01 1-4122-346-8960 



E-MAIL : MOETTELI@BUGNION,CH 



- Nom complet de Tunique ou premier inventeur : 



Full name of sole or first inventor 



Signature de 1' inventeur Date 


Inventor's signature Date 






^ Auqust 


18, 2000 


Domicile 


Residence 

Gehrenholz H12 






ROSS ^.TTRTCH - SWITZERLAND 




Nationalite 


Citizenship 
Swiss 




Adresse postale 


Post Office Address 
Gehrenholz Hl2 





8055 ZURICH - SWITZERLAND 
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Norn complet du second co-inventeur, ie cas echeant : 



Signature du second inventeur Date 



Domicile 



National ite 



Adresse postale 



t^^ora complet du troisieme inventeur : 



/Signature de Tinventeur Date 



'Doiniciie 



'Nationalite 



Adresse postale 




Citizenship 
German 



Post Office Address 

Max-Heim-Sljrasse 8 

97074 WURZBURG- DEOTSCHIAND 

Name of the third inventor : 
Inventor's signature Date 
Residence 



Citizenship 

Post Office Address 
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